Tetralogy of Fallot (TOF) is the most common form of cyanotic congenital heart disease. And represents 75% in the general population. However, its association with down syndrome is infrequent. To describe the presentation in patients with Down Syndrome (DS) suffering from Tetralogy of Fallot (TF) we reported four cases.
Introduction
The Tetralogy of Fallot (TF) is by far the most common cyanogenic Congenital Heart Disease (CHD) and represents 75% in the general population [1, 2] , it has a broad anatomical spectrum. In the mild forms, the obstruction is located only at the level of the right ventricular infundibulum whereas in the severe forms, the pulmonary valve is atretic, the pulmonary arteries are absent and the pulmonary irrigation is done by collateral aorto-pulmonary [3] [4] [5] [6] . The etiology is multifactorial, but the disease has been reported related to untreated maternal diabetes, phenylketonuria and retinoic acid consumption. Associated chromosomal abnormalities may include trisomies 21, 18 and 13.
Trisomy 21 (T21) is the most frequent of these chromosomal aberrations, it is characterized by a dysmorphic syndrome, a mental retardation more or less deep, and y frequently associated with (CHD) [7] [8] [9] . The TF represents according to the statistics 5%-8% of all CHDs in T21 [10, 11] .
The purpose of this study is to describe four cases of this CHD among patient with down syndrome.
Patients and Methods
Patients with CHD were examined in 06 medico-educational centers and in the department paediatric of the UHS. Information was collected on the age of the mother, the degree of parental consanguinity, the age and sex of the patient. All patients had a clinical examination, a chest X-ray, an electrocardiogram and echocardiography, the type of 
Results
One hundred and ten Trisomy 21patients with CHD were included.
The most common CHD was the Atrioventricular Septal Defect (AVSD) with a frequency of 44.5% followed by Ventricular Septal Defect (VSD). The TF accounted for 3.6% of cases (Figure 1 ), the average age of patients was 3 years with extremes ranging from 4 months 9 years with a sex ratio is 1. The results of chromosomal analysis revealed pure trisomy 21 karyotype in 81.2%, mosaic trisomy karyotype in 12.5% and translocation karyotype in 6.2%.
Of the 110 patients, the maternal age is between 21 and 49 years and an average of 36, 61.
The consanguinity of the parents when they are cousins of first degree was found in 7%.
A typical auscultation of pulmonary narrowing in all patients.
The cyanosis is of variable degree, clear in one of our patients hardly visible on the integuments but net on the lips, the tongue and the nose (Figure 2 ) to exaggerate during the crying, and the saturation goes from 76% to 66% with state agitation with a clubbing digital. Anoxic discomfort has been reported in two patients. Digestive abnormalities like Hirschprung's disease shown in one patient with hypothyroidism noted in a patient (Table 1) . Our exam with the electrocardiogram shows conduction disturbances observed were of the right bundle branch type in 25% of cases, associated with signs of right ventricular hypertrophy in all patients an anovoid heart with hoof appearance by elevation of the right ventricle in two patients in chest radiography.
Echocardiography is considered to be an accurate diagnostic tool [12] by showing the anatomical elements of the disease (high AVSD, aortic dextroposition, right ventricular hypertrophy and pulmonary stenosis) (Figure 3 ), it also makes it possible to measure the size of the confluent branch pulmonary. Three cases of TF with hypoplasia of the pulmonary Figure 3 , the coronary ostia were poorly visualized in 02 cases.
Figure 3
Echocardiodoppler image findings in TF cases with DS, 3A: High VSD, aortic dextroposition, right ventricular hypertrophy and pulmonary stenosis, 3B: Confluent branch pulmonary, 3C: TF with hypoplasia of the pulmonary.
Endocavitary exploration by cardiac catheterization was performed in two patients, the irregular forms of TF was confirmed with hypoplastic pulmonary arteries. A prophylactic treatment of anoxic discomfort with propranolol iron replacement therapy on outcomes in cardiac surgery [13, 14] .
In our sample, for those patients with an indication for surgery are four but who were operated is two patients, a palliative operation and a radical cure in a private clinic. Our 2 patients were followed for 18 months, a regression of cyanosis and decrease of anoxic discomfort in the patient who has benefited from palliative treatment. The evolution was good, despite the fact that a small inter-ventricular shunt with a very low flow rate and a pulmonary gradient at after the surgical treatment. No complications occurred during the controls including no stroke or infective endocarditis. On the other hand, for the patients having a surgical indication but were not operated are two, they are issued from the low socioeconomic level and the pier and postoperative risk of these patients who have a delay of healing and pulmonary infections (recused by the surgeons).
One patient died with a tetralogy of irregular Fallot with Hirschprung disease repeatedly operated for colostomy and pocket placement.
Discussion
Tetralogy of Fallot is by far the most common cyanogenic CHD, approximately 75% in the general population, and represents statistically 5% to 8% of all CHD in Trisomy 21 [1] close to the rate found in our series 3.6%. In the absence of systematic screening of CHD in the DS in our country, our patients are discovered with pulmonary regurgitation, a frequent late or accidental consequence or in an incidental finding.
Operative or catheter interventional therapy for these patients may be more complex than if the problem had been addressed in early and may have to be combined with complications.
The age of discovery varies from birth to one month. No difference in the distribution by sex in our series. A male predominance is found in other series [15, 16] with a proportion of 109 (61%) boys. The poor clinical tolerance (dyspnoea, cyanosis, anoxic malaise) is significantly correlated with the irregular form of TF, the association with gastrointestinal abnormalities is already noted by several authors [17, 18] . This association is due to the common origin of the digestive tract and the cardiac bulb. From a therapeutic point of view, medical treatment or palliative surgery is of great importance in relieving hypoxia and developing the pulmonary artery. Radical surgery has made decisive progress in recent years, with a mortality frequency of 4% to 10%. In terms of prognosis, in the study [15, 16] show that the 178 T21 carriers of TF had a complete repair. The mortality was 4%, increased rate in comparison with that of TF without trisomy 21 (p-value 0.02). Postoperative complications (especially respiratory) and prolonged hospital stay were more common in the T21 group versus the second group of non-trisomic with TF.
In our series, only two patients underwent a complete course of treatment, the postoperative course was uncomplicated, the patient was asymptomatic without a disturbance of the ECG rhythm, but kept a residual shunt and a gradient on the pulmonary valve, nevertheless the number relatively small number of children in this group cannot be concluded and significant.
Thus for Friedli [18] study "The repair of the Tetralogy of Fallot can never restore a normal heart but it radically transforms the prognosis of this malformation", Cohen [19] Legloan et al. [20] are of the same opinion and they confirmed the majority of patients, even those who have benefited from the most refined techniques of surgery and protection myocardial, do not have a normal heart and may suffer from variable disorders in their onset, clinical manifestations and severity.
Conclusion
Our study confirmed that the profile and type of CHDs in DS in the Algerian context exhibited slight differences in the distribution of these CHDs compared with its Western countries.
With early diagnosis followed by appropriate surgical treatment, our patients who have tetralogy of Fallot live relatively normal lives, though they'll need regular medical care throughout life and might have restrictions on exercise.
Anticipation of and early implementation of prevention and treatment measures may help to reduce these post-operative morbidities in patients with Down syndrome undergoing congenital heart surgery.
